3GPP TSG RAN WG4 Meeting #58AH
R4-111343
Taipei, Taiwan, 21-25 February, 2011
Agenda Item:
5.6.1
Source: 
ST-Ericsson/Ericsson
Title: 
Discussion on UE Relative Code Domain Power Accuracy for E-DCH 16QAM
Document for:
Discussion
1 Introduction
In meeting RAN 4 57AH RAN 4 has received an LS from RAN 5 on the UE relative code domain power accuracy for E-DCH 16QAM  [1]. The LS mentions the mismatch between the Nominal Code Domain Power (NCDP) ratio computed from the beta factors and the measured CDP which instead takes into account the modulation impact.  This contribution discusses possible way forwards.
2 Discussion

Under E-DCH  the different 4 PAM symbols (00, 01. 10, 11) on E-DPDCH are mapped on different real values (+-0.4472 for 00 and 10 and +-1.3416 for 01 and 11 respectvely). Hence, if the ratio of 00, 01, 10 or 11 is not exactly equal  to 25% of the total amount of transmitted symbols, the NCDP will show a bias which is not reflected by the measured CDP. RAN 5 has already modified the test by considering the transmission of random data in order to partially overcome this problem. However, RAN 5 suggests to RAN 4 to consider the possibility to change the definition of NCDP to be based on a corrected version of Betaed , Betaedc which takes into account the actual ratio of transmitted symbols.

Let’s consider that the N1, N2, N3 and N4, N1+N2+N3+N4=N correspond to the amount of 00, 01, 10, 11 in the transmitted sequence, N being the total length of the data under test and alpha1, alpha2 alpha3 and alpha4  the mapped real values for the corresponding symbol.

RAN 4 has 4 possible options:

1.     Do not change the modification of the NCDP and accept the mismatch between the NCDP and MCDP. The CDPA will suffer from this and show a higher inaccuracy. However, thanks to RAN5 modification, when the test sequence is sufficiently long, this effect can be considered as negligible. The test, as defined by RAN 5 is 2ms long and the probability of having a number of 00, 01, 10 and 11 different from N/4 is vanishing for large N (it can be bounded ~ 1/N).
2.     Specify that N1=N2=N3=N4 =N/4 and do not change the NCDP definition.
3.     Change the definition of the NCDP by considering

BetaEdc = BetaEd*{(k Nk/N*(alphak)^2}1/2,   k=1,2,3,4 

(1)
This definition will reduce the mismatch between the MCDP and the NCDP.

Note that the new definition of the NCDP based on Beta Edc  may be higher or lower than the legacy definition (depending on whether N1/N+N3/N <0.5 or > 0.5 respectively, as shown in Appendix A). In principle this variability may impact the requirements. However, the test points currently defined in 34.121 (Table 5.2E.5) ensure that the correction in Eq (1) can not make the NCDP changing bin in 25.101 Table 6.1B. Hence, the same level of accuracy as in the legacy test is maintained.  
In general we think that the new definition of the NCDP will not significantly impact the requirements because the NCDP will better reflect the measured values.
4.    Change the definition of NCDP as in point 3 but additionally specify the fraction of 00, 01, 10, 11 avoid variability between different tests. 

The preferred option is option 4, because it correctly reflects the definition of the NCDP and additionally it avoids the variability of the test. However, in orderto limit the changes in RAN 5 tests option 3 is considered as acceptable.
In the following a proposal on how to modifiy 25.101 to capture this modification is provided.
<Begin of changes>
6.2.3
UE Relative code domain power accuracy

The UE Relative code domain power accuracy is a measure of the ability of the UE to correctly set the level of individual code powers relative to the total power of all active codes. When the UE uses 16QAM modulation on any of the uplink code channels the IQ origin offset power shall be removed from the Measured CDP ratio; however, the removed relative IQ origin offset power (relative carrier leakage power) also has to satisfy the applicable requirement. 
The measure of accuracy is the difference between two dB ratios:

UE Relative CDP accuracy = (Measured CDP ratio) - (Nominal CDP ratio)

where


Measured CDP ratio = 10*log((Measured code power) / (Measured total power of all active codes))


Nominal CDP ratio = 10*log((Nominal CDP) / (Sum of all nominal CDPs))

The nominal CDP of a code is relative to the total of all codes and is derived from beta factors. 
When the UE uses 16QAM modulation a correction factor shall be applied to the  ed value used to compute the Nominal CDP equal to {A1*(0.4472)^2 + A2*(1.3416)^2+ A3*(-0.4472)^2 + A4*(-1.3416)^2}1/2 where A1, A2, A3 and A4 are the fractions of  symbols (00, 01, 10, 11 respectively) transmitted during the test.   
The sum of all nominal CDPs will equal 1 by definition.

NOTE:
The above definition of UE relative CDP accuracy is independent of variations in the actual total power of the signal and of noise in the signal that falls on inactive codes.

The required accuracy of the UE relative CDP is given in table 6.1B. The UE relative CDP accuracy shall be maintained over the period during which the total of all active code powers remains unchanged or one timeslot, whichever is the longer.

Table 6.1B: UE Relative CDP accuracy

	Nominal CDP ratio
	Accuracy (dB)

	≥ -10 dB
	±1.5

	-10 dB to ≥ -15 dB
	±2.0

	-15 dB ≥ -20 dB
	±2.5

	-20 dB ≥ -30 dB
	±3.0


<End of Changes>
3 Conclusions

This contribution discusses the possible modifications in order to avoid the mismatch between the NCDP and the MCDP. 4 options are provided. Option 4 is the preferred option:

· Change the definition of NCDP as follows: BetaEdc = BetaEd*{(k Nk/N*(alphak)^2}1/2
· It is proposed to modifiy the specification by adding the following text in Section 6.2.3 of 25.101:
When the UE uses 16QAM modulation a correction factor shall be applied to the  ed value used to compute the Nominal CDP equal to {A1*(0.4472)^2 + A2*(1.3416)^2+ A3*(-0.4472)^2 + A4*(-1.3416)^2}1/2 where A1, A2, A3 and A4 are the fractions of  symbols (00, 01, 10, 11 respectively) transmitted during the test.   
· Moreover it is suggested that RAN 4 sends an LS to RAN 5 to inform them about the change.
Corresponding CRs for Rel-8, Rel-9 and Rel-10 in R4-111310, R4-111311 and R4-111312 respectively.
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5 Appendix A
In this section it is shown that  A1+A3≥0.5 is the condition to ensure that the correction factor is ≤1.
Ak=Nk/N

The condition is as follows:
[A1*(0.4472)^2 + A2*(1.3416)^2+ A3*(-0.4472)^2 + A4*(-1.3416)^2]1/2 ≤1 ==>

(A1+ A3) (0.4472)2 ≤1- (A2+ A4) (1.3416)2 ==>
(A1+ A3) ≤ 5 - 9(A2+ A4)  ==>  (A2+ A4) = 1-(A1+ A3) ==>
(A1+ A3) ≥ 0.5
6 Appendix B

This section reports the table 5.2E.5 in 34.121.
Table 5.2E.5: UE relative code domain power nominal ratios

	Sub-Test in Table C.11.1.4
	Meas Point
	Expected Relative Code Domain Power in dB

	
	
	DPCCH
	HS-DPCCH
	E-DPCCH
	E-DPDCH 1
	E-DPDCH 2
	E-DPDCH
3,4

	1
	1
	-9.6
	-3.6
	-3.6
	-19.1
	OFF
	OFF

	
	2
	-13.4
	-7.4
	-7.4
	-7.4
	-7.4
	-9.4

	
	3
	-9.6
	-3.6
	-3.6
	-19.1
	OFF
	OFF
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